a current hypothesis relating to social dysfunction connected with psychiatric conditions including schizophrenia and autism (Nature (2011), 477, 171-178) . The hypothesis states that an increase in the ratio of cortical cellular excitation to inhibition (termed the E/I balance) could cause social and cognitive deficits. However, it is not clear yet whether this may be an acute or a chronic effect.
Deisseroth's group created a new set of optogenetic tools including chimaeric opsins patched together from pieces of the natural proteins. With these, they artificially increased the E/I balance in the medial prefrontal cortex of freely moving mice to study its effect on social and learning behaviours.
The authors report that activating the opsins in excitatory neurons in the prefrontal cortex "led to profound, yet reversible, impairments in social function and cognition without motor abnormalities or increased anxiety." A control experiment applying the same manipulation to the primary visual cortex did not affect social behaviour. The behaviour abnormalities produced by stimulating excitatory neurons in the prefrontal cortex could be ameliorated with stimulation of inhibitory neurons.
Outlook
The new opportunities created by the invention of optogenetic tools have stimulated great hope and enthusiasm in the neurosciences, much like the invention of functional MRI did 20 years ago. However, there are also calls for caution, to avoid overenthusiastic interpretation of data of the kind that has plagued the fMRI field, which Bennett highlighted with his salmon experiment. Neuroscientist Nikos Logothetis from the Max Planck Institute for Biological Cybernetics at Tübingen, Germany, thinks it is too early to apply the optogenetic toolkit to medical questions. In October 1876, readers of the journal Nature could find a short review of "two valuable brochures" that described the geography and orientation of Siberian mountain ranges. The brochures were written by a certain P. Kropotkin and arrived at the conclusion that the main direction of mountain ranges in Asia was a diagonal from Southwest to Northeast, a matter of great contention at that time. Little did the readers of Nature know, however, that the author who reviewed the brochures was the exact same Mr. Kropotkin who had authored them. This is but one anecdote from the life of Prince Pjotr Alexejevich Kropotkin (1842 Kropotkin ( -1921 that is the subject of a short biography by evolutionary biologist Lee Dugatkin; a life so colourful, turbulent, erratic and driven that it could only have possibly possibly
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Gentle anarchist and humble Prince: Peter Kropotkin travelling through the Swedish town of Haparanda in 1917. (Picture: wikipedia.org.)
that swept through his native Russia and had killed, among others, his former mentor Czar Alexander. His anarchist vision was much gentler, moulded after the self-supporting farming communities he had encountered on his travels through Siberia. The same gentleness also underlies his perhaps most durable contribution, the emphasis on the role of cooperation -or as he liked to call it 'mutual aid' -in evolution. This is of course the raison d'être for Dugatkin's book and the reason why biologists should care to remember Kropotkin.
Darwin had noted that altruism -as exemplified in the sterile worker castes of social insects -posed, in his words, "one special difficulty, which at first appeared to me insuperable, and actually fatal to my whole theory" (Origin, Chapter 7). But Darwin did not pay particularly much attention to the phenomenon of cooperation between animals, instead he emphasised the 'struggle for life'. And although Darwin had made clear that he used that word "in a large and metaphorical sense including dependence of one being on another", his epigones happily picked up on it.
Especially Thomas Henry Huxleywho called himself 'Darwin's bulldog' for a reason -liked to advocate a pugnacious view of evolution; as he wrote in an essay in 1888, "from the point of view of the moralist, the animal world is on about the same level as the gladiator's show". It was this particular 'gladiator essay' that in fact triggered Kropotkin to respond with a series of counter-essays in which he emphasised the importance of mutual aid, rather than struggle, for evolution and society and which formed the basis for his 1902 book Mutual Aid. In his view, it wasn't the ability to compete that let an animal prevail, instead he thought that "those animals which acquire habits of mutual aid are undoubtedly the fittest."
Kropotkin's view of evolution, as Dugatkin nicely points out, had something decidedly Russian about it: Kropotkin was in fact part of a larger school of evolutionists in Russia, most of which remained virtually unknown in the West; only because he emigrated (after his prison escape) and wrote in English his critique of Darwin became noticed. Initially, Darwin's theory had even been embraced more rapidly in been embraced more rapidly in Russia than in the west. But something about Darwin's ideas didn't sit right with the Russians. They mostly rejected the connotations of struggle of all against all and of competition in the Malthusian sense, where people (and, by Darwin's extension, organisms) fought over limited resources in an overcrowded world. For one, this disagreed with the budding notions of socialism and collectivism that were then widespread among Russian intellectuals. In addition, there was something distinctly 'English' about it -individualism taken to the extreme -that disagreed with the emerging sense of a Russian national character. And lastly -this is where Kropotkin comes in as a naturalist, rather than a philosopher and social reformer -this view disagreed with the quintessentially Russian experience of nature: Russia was, and still is, a vast empty space, where in most parts conditions were so harsh that rather than fight each other, animals had to fight the elements.
In his early twenties, Kropotkin spent five years travelling through Siberia. It was on these travels where he observed animals collaborating and sticking together. He wrote on the beginning of Mutual Aid: "Two aspects of animal life impressed me most during the journeys which I made in my youth in Eastern Siberia and Northern Manchuria. One of them was the extreme severity of the struggle for existence which most species of animals have to carry on against an inclement Nature; [..] And the other was, that even in those few spots where animal life teemed in abundance, I failed to find -although -although although I was eagerly looking for it -that -that that bitter struggle for the means of existence among animals belonging to the same species, which was considered by most Darwinists (though not always by Darwin himself) as the dominant characteristic of struggle for life, and the main factor of evolution."
Of course, as with any observation of nature, there's always an observer bias, and in the case of Kropotkin, who had formed his views on human society before he set off on his travels, this bias most likely was overwhelming to the point where it may have tinted his vision distinctly to the pink. Unfortunately, Dugatkin shies away a little from seriously evaluating the scientific value of Kropotkin's observations, a task he would be eminently qualified for. That way, the biologically interested reader never really knows how much of his views was founded empirically and how much was just wishful observing. But Dugatkin clearly is enamoured with his subject (whom he constantly refers to as 'Peter' which does take getting used to), and thus may simply have chosen to spare him the criticism.
No matter how Kropotkin arrived at his views, more important is probably what became of them. The study of cooperation or 'mutual aid' is now a major branch of biology, in evolutionary biology, but also in ecology, behaviour and cognition. Through important theoretical and empirical advances, especially in the last 50 years through the works of W.D. Hamilton and George Price, altruism is no longer a "special difficulty" for evolution. Instead, it has become realised to be a ubiquitous phenomenon of life, from microbe to man. And, in the vast majority of instances, it can be very well explained in terms of indirect genetic benefits that mutual aid confers when it is given to related individuals. Again, it would have been interesting to learn more about how Kropotkin's theses stand up in light of current biological thinking in this field, which is Dugatkin's speciality after all. It largely looks as though Kropotkin saw mutual aid as predominantly benefiting the species as a whole -a notion that has of course long been dropped from evolutionary thought.
Yet, why we should care about Kropotkin goes beyond nitpicking of what he got right and what he got wrong. His story recalls a time when biology, and especially evolutionary biology, was as much philosophy and interpretation as it was empirical observation; a time where contingencies of social and historical background, of where, how and when an observation was made, may have played a much larger role in the formation of scientific theories.
And, even if Kropotkin's views on nature were biased by his views on how the world should be, it is fascinating to see that from these beginnings a successful empirical research program has sprung. This alone makes his name one that every biologist should know. And with Lee Dugatkin's enjoyable brief biography in hand, many hopefully will.
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